Identification of urinary metabolites and quantitative measurement of creatinine by a proton nuclear magnetic resonance spectrometry.
1H-NMR spectra of 60 human urine specimens were recorded without pretreatment by a JEOL FX 90 Q spectrometer operating at 89.55 MHz. The signals of the methyl protons of creatinine (3.04 +/- 0.02 ppm) were observed in all spot fasting morning urine samples collected from 7 healthy persons, 10 patients with nephrotic syndrome and 43 patients with diabetes mellitus. The concentrations of creatinine measured by NMR spectroscopy (Y) and the chemical assay based on the Jaffe reaction (X), over the range of 19-190 mg/dl, were compared by the least-squares linear regression analysis (Y = 6.7799 + 0.6717 X). The mean urinary creatinine concentration by NMR spectroscopy appeared to be lower than that obtained by the Jaffe reaction at the normal and high normal levels. In the urine of 20 diabetic patients with an average blood glucose of 251.30 +/- 50.26 (SD) mg/dl typical spectra of the multiple large signals of glucose protons at position from 3.13 +/- 0.04 to 4.04 +/- 0.12 (SD) ppm were shown. Moreover, some urinary metabolites and amino acids spectra were occasionally detected at one time.